Die Discussion Papers dienen einer möglichst schnellen Verbreitung von neueren Forschungsarbeiten des ZEW. Die Beiträge liegen in alleiniger Verantwortung der Autoren und stellen nicht notwendigerweise die Meinung des ZEW dar.
Introduction
Print media markets have two unique features. First, newspapers and magazines are faced by two different demand curves: the demand for copies of the print medium and the demand for advertising space. Such a 'demand interdependence' (Rosse, 1978) has important consequences on print media pricing since an increase in cover prices leads to a decrease in magazine demand which in turn induces a reduction in the demand for advertising space. Second, by launching websites, newspapers and magazines nowadays increasingly often start to produce an at least potentially perfect substitute for their initial product. This paper analyzes both special features of print media markets. It (i) derives and estimates a model for optimal cover prices using publicly available quarterly data on the German women's magazine market between 1998 and 2001 and (ii) analyzes the effects of website provision on circulation and advertising demand. It is well documented that print media often charge cover prices that are below marginal cost in order to keep circulation high, thereby maintaining a high demand for advertising space (Blair and Romano 1993; Wagner 1981) . Earlier studies (Blair and Romano 1993; Bucklin et al. 1989; Chaudhri 1998; Corden 1952 Corden -1953 Dertouzos and Trautman 1990; Ferguson 1983; Merrilees 1983; Rosse 1967 Rosse ,1970 Thompson 1989) , however, assume that print media firms can determine both cover prices and advertising price (or the number of copies and advertising space if the equilibrium is assumed to be Nash in quantities). That print media firms actually have command over the advertising market seems to be unreasonable since the main factor influencing advertising demand is the number of readers 'produced' by the print medium. This implies that print media firms, by setting appropriate cover prices, have only indirect command over the demand for advertising. More recent studies such as those by Berry and Waldfogel (1999) , who analyze radio broadcasting, and Rysman (2000) , who studies Yellow Pages, indeed define inverse-demand functions for advertising that depend upon the number of persons reached (or 'produced') by the medium. I follow their approach and derive a first-order condition for optimal cover prices that takes into account the feedback of cover prices to advertising demand. In addition to this first-order condition, the joint estimation problem consists of an equation for the inverse demand for advertising (which is derived from a constant elasticity framework) and an equation for magazine demand (for which I choose a nested logit demand specification). These three equations are jointly estimated by GMM. A somewhat natural test for the validity of my model is to compare the estimated marginal cost derived from the first-order condition with information on 'actual' marginal cost from information gathered from the printing and publishing indus-1 try.
1 Such a comparison suggests that my model produces results that generally coincide very well with industry data. The possibility to estimate marginal cost of production without using cost data relates this paper to early work by Rosse (1967 Rosse ( , 1970 , who also derives marginal cost estimates from first-order conditions and who illustrates his approach by estimation results for the US newspaper industry. The interest in estimating marginal cost without using cost data has recently revived in the context of merger analysis where merging firms often claim that returns to scale was major reason to merge. If such cost efficiencies exist and they overweigh price increases due to gains in market power, then the merger might actually decrease prices and competition authorities might be less reluctant to approve the proposed concentration (Berry and Pakes 1993; Röller et al. 2000) . The attention of this paper is restricted to women's magazines because this is the segment of the German magazine market where competition is fiercest.
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The general benefit form restricting attention to a single subsegment of the magazine market is that estimation results can be displayed and discussed for individual magazines, an issue that is especially valuable with respect to the internal and external validation of the estimation results. In December 2001, twelve out of the total of 36 German women's magazines analyzed in this paper provided a website. Magazines that provide a website have a readership that is significantly more internet-affluent than that of magazines that are still offline. This, in addition to the fact that there are very limited substitution possibilities between the online and the print version of the magazines suggests that website provision is to be regarded as a quality characteristic of the magazine from the consumers' perspective. Likewise, the fact that all magazine websites directly or indirectly (via links) provide information that is valuable for advertisers indicates that website provision is a quality characteristic from the advertising clients' perspective as well. Hence, website provision is treated as a quality characteristic both in the magazine demand and the advertising demand equation. The estimation results indicate that website provision neither has a significant effect on magazine demand nor on advertising demand. Website provision hence neither is a threat to magazine demand nor is it a means for attracting advertisers and magazine purchasers. The latter result coincides with Gentzkow (2002) , who uses data on purchasers of the L.A. Times to demonstrate that website visiting 1 'Actual' is put into quotation marks since the industry sources also base their marginal cost assessments on approximations.
2 In 2001, 36 women's magazines titles are published, more than twice as much as in the second-densely populated segment, TV magazines. Market concentration, as measured by the Hirshman-Herfindahl index, is much lower in women's magazines than in any other segment, and this is true both in the magazine demand and in the advertising demand dimension. Women's magazines also possess the largest overall market shares in terms of circulation and advertising demand. These figures are based on data contained in Gruner + Jahr (2002) .
only has a small impact on the demand for the L.A. Times' print version. Kaiser (2002) also does not find significant effects of website provision on magazine demand using annual data on magazines that are far less detailed than the data used here.
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Further results of this paper are that (i) magazines with a high sensitivity of advertising prices with respect to cover prices charge copy prices that are markedly below marginal costs, (ii) there is a concave effect of both the number of editorial pages and the share of advertising pages per issue, with magazine demand maxima being reached at 155 editorial pages and an advertising share of 40.6 per cent respectively, (iii) consumers appreciate topic variety and (iv) advertisers value topic concentration. The outline of this paper is as follows: Section 2 descriptively analyzes website contents of the women's magazines considered here, Section 3 sets up the theoretical framework for the structural empirical analysis, Section 4 describes the data and the specification of the empirical model, Section 5 describes estimation results and compares the estimated marginal cost with data obtained from industry sources and Section 6 concludes.
The website provision issue
Launching a website is a costly venture. There are considerable setup costs and, even more importantly with regard to high labor costs in Germany and its tight market for IT experts, high costs of maintaining a website. The fact that magazines do launch websites, and do so with increasing pace, indicates that there must be incentives of going online that compensate for setup and maintenance costs. As shown in Table 1 , twelve (out of a total of 36 women's magazines), provide a website in the fourth quarter of 2001. The table also provides the website address and indicates the corresponding magazine group. Five magazine groups are differentiated according to industry sources (Jahreszeitenverlag -2002 , and only one group, 'weekly entertaining women's magazines', does not provide websites. These magazines target women older than 70 years so that it is quite unsurprising that none of these magazines run a website.
Insert Table 1 about here! In the following I will advocate four main reasons for website launching. First, magazines want to provide complementary and additional information to the one contained in the current print version (which implies that substitution away from the print version towards the online version is very limited). Second, magazines want to provide easily accessible information on readership, advertising prices and magazine contents to potential advertisers. Third, magazines use their internet appearance as a device to advertise the current print edition and to provide online subscription possibilities. Fourth, a magazine that already is online might just have disliked to eventually become the last to launch a website. I base these statements on the following observations: first, in contrast to newspapers and news magazines which basically put up the entire set of articles contained in the print edition on the internet, women's magazines' websites do not provide access to articles or reports contained in the current print version. Instead, they provide access to articles that appeared in past issues and information that is additional to the one contained in the print issue, and many magazines crossreference their websites for further information in their print version articles. Popular headings of the webistes are basically the same as those of the printed magazines and include 'Job & Career', 'Love & Partnership', 'Beauty & Fashion' and 'Vacation' , where links lead to related articles that appeared in past issues of the magazine. Interestingly, all websites provide a daily updated horoscope, a service that is truly complementary to the information provided in the print version. A further indication of complementarity is that one of the magazines studied here, 'Brigitte', claims that 95 per cent of the website visitors also purchase the print copy.
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The issue of website provision as a quality characteristic is further advanced by Table 2 which displays differences in internet use by readers of magazines that are online and of magazines that are offline. More than a quarter of readers of women's magazines that provide a website have access to the internet, and 22 per cent regularly use it at home. By contrast, only eleven per cent of the readers of magazines that are still offline have internet access, and 9.4 per cent regularly use it in private. The table clearly indicates that readers of magazines with website provision are significantly more internet-affluent that readers of magazines that do not run a website. This points readership-induced website launching. Second, all magazine websites either directly or indirectly (via links) provide advertiser-specific information. One magazine, 'Madame', even runs a website for advertisers only. Further, by providing a website, advertisers are enabled to take a quick look on the design and contents of the magazine. Third, the table of contents and/or a picture of the title page of the current print edition are used as eye-catchers by almost all of the magazine websites. Moreover, all websites also provide the possibility to subscribe online. Table 1 suggests that there are distinct patterns of website entry. The first magazine that launched a website was 'Allegra' in January 1996. One year after, 'Amica', a close competitor of 'Allegra', also went online. Another year later, 'Cosmopolitan' launched a website. These magazines belong to the same magazine group, which is termed 'Monthly medium-priced women's magazines' by the industry (Jahreszeitenverlag -2002 . Similar patterns are present for the other magazine groups as well, suggesting that once one competitor launched a website, this induces the other magazines to follow so that not wanting to be the last to go online in fact appears to be a valid argument for website launching.
Insert Table 2 about here!
The most important takeaway so far is that website provision is to be regarded as a quality characteristic of a magazine, both from the magazine purchaser's and the advertiser's perspective -and I will treat website provision accordingly in the estimations for magazine demand and advertising demand. There are obviously a number of additional reasons to launch a website. These do neither affect the derivation of the model for optimal cover pricing nor do they have an impact on the estimation results. For completeness, they might, however, worth being mentioned. It seems reasonable to believe that at least the early website launchers, those which launched websites between 1996 and 1998, hoped to gain additional revenues from e-commerce and online advertising (and potentially from cross-selling in advertising). Given the fact that many ambitious e-commerce projects that were linked to the women's magazines websites such as www.go-on.de and later www.kaufrausch.de (the e-commerce partners of 'Allegra') went offline in July 2001 and March 2002 respectively indicates that, unless they acted completely irrationally, the late website launchers did not put high hopes into e-commerce. Aside from the 'Allegra' failures, other flops include www.sheego.com, a joint internet portal of one of Germany's leading publishing houses and Germany's leading mail-order business, which went offline in December 2001 after only six months of operation, and www.dock23.com, which was run by another large German publishing house. By the same token, online advertising via banner or popup-ads still plays a very minor role in Germany. In a recent study, ACNielsen (2002) finds that 700 websites cover 70-80 per cent of the entire internet advertising market (and these 70-80 per cent do not include any of the websites considered in this study). Visits to the women's magazine websites in October 2001 , February 2002 and April 2002 show that these websites very rarely display banner ads and popup-ads. The low success of e-commerce and online-advertising also shows up in a study by the German Publisher Association (Deutsche Fachpresse, 2001 ) who finds that 74% of all websites do not cover running costs.
The model
There is an abundant literature on print media industries that started with the diagrammatic exposition of the newspaper firms' profit maximization problem by Corden (1952 Corden ( -1953 , who was the first to formally analyze the interrelationship between advertising sales and magazine sales. Later studies, to a large extent motivated by the occurrence of 'one-newspaper cities' in Australia (Merrilees 1983 , Chaudhri 1998 ) and the US (Blair and Romano 1993; Bucklin et al. 1989; Dertouzos and Trautman 1990) and by a generally increasing degree of industry concentration (Ferguson 1983; Reddaway 1963; Thompson 1989) , were concerned with the effects of concentration on the newspaper market. By and large, these studies find that competitive concerns are weakened by the fact that the newspaper firms' pricing behavior is restricted by the feedback of newspaper pricing to the advertising market. The model introduced below explicitly takes the interrelationship between magazine sales and advertising demand into account. Unlike the aforementioned studies which assume that print media firms have command both over the magazine market and the advertising market, I treat advertising demand as being mainly determined by the demand for magazines. This implies that magazines only have indirect discretion over advertising demand: their cover price setting takes the feedback from magazine sales to advertising demand into account. By making advertising demand a function of readership, I follow more recent approaches to model advertising demand by Berry and Waldfogel (1999) as well as Rysman (2000) . Specifically, I adopt the constant elasticity function for the inverse demand for advertising used by Berry and Waldfogel (1999) :
where p a jt denotes the price per advertising page of magazine j at time t, 7 M denotes market size -which I define, in accordance to industry practice (AG.MA 7 There actually exist three different advertising prices that differentiate between black and white, two-color and four-color advertising pages. I use the weighted (by the respective number of advertising pages) average of advertising prices. All prices are in German Marks (DM). The Euro/DM exchange rate is 1.9853.
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2001) as the number of women aged 14 years and above -, s [.] denotes the market share of magazine j at time t which depends on the cover prices of magazine j, p c j , and of all other magazines 8 observed quality characteristics of magazine j and all other magazines, x, and unobserved quality characteristics of magazine j and all other magazines, ξ. Market shares depend on the observed and unobserved quality characteristics of magazine j and all other women's magazines. The vector θ consists of the parameters relating the observed quality characteristics to magazine demand, β, of the parameter corresponding to magazine price, α, and of the correlation coefficient of within-group utility correlation, σ (which is discussed below). The product M t · s [.] hence gives the circulation of magazine j at time t. The parameter λ depends upon observed and unobserved variables that shift the demand for advertising. The parameter η is what Corden (1952 Corden ( -1953 termed 'circulation elasticity of the demand for advertising': the larger η, the more elastic are advertising prices with respect to circulation. There hence exists a direct mapping between circulation and advertising price. While Berry and Waldfogel (1999) , although they also decompose market participants in different groups in their demand estimation, only specify a single circulation elasticity of demand, η, I allow for more flexibility by letting the circulation elasticities be different for different magazine groups since it appears obvious that advertising in fashion magazines such as 'Elle' and 'Vogue' is less circulation elastic than in weekly entertaining magazines with a broad topic variety. My inverse demand for advertising specification hence is:
where D g denotes a dummy variable that is coded one if magazine j is in subgroup g and zero otherwise. The demand-shift parameter λ is assumed to depend upon a vector of observed variables that influence advertising prices, for example readership characteristics and website provision, summarized by vector w jt , and an unobserved (to the econometrician) component that is denoted by ψ jt :
Magazine j's profit function is given by:
where mc jt denotes marginal cost of producing one copy of magazine j at time t, ADP denotes the number of advertising pages and F denotes fixed production cost. Magazines are assumed to be price-setters, an assumption that seems to be justified with regard to (i) the feedback of cover prices to advertising demand and (ii) the fact that advertising demand is not influenced by the total number of printed copies but by the total number of magazines effectively sold (so just increasing the number of printed copies does not increase advertising demand). Ignoring second-order effects of cover prices on consumer utility via the number of advertising pages, e.g. assuming that ∂s [.] /∂ADP jt · ∂ADP jt /∂p c jt = 0, leads to the following first-order condition:
Rearranging terms and using the specification for inverse advertising demand as in Equation (2) leads to the following decomposition of magazines' markup:
Cover prices hence deviate from the usual price-equals-marginal-cost-plus-amarkup formula of oligopoly models by a 'markup deterioration' that depends upon the circulation elasticity of advertising demand and advertising revenue per copy: the less circulation-elastic advertising demand (given advertising revenue per copy) and the higher given advertising revenue (given the circulation elasticity of advertising demand), the higher is the cover price (and vice versa). Magazines hence cannibalize cover prices in order to increase advertising sales.
Marginal cost might even exceed cover prices if advertising demand is very circulation elastic and/or if magazines make large revenues from advertising sales. Below marginal cost pricing is a well documented phenomenon in the newspaper industry (Blair and Romano 1993; Wagner 1981) and it also turns to be present for some segments of the German women's magazines market. A somewhat 'natural' test of the validity of my model is to compare the marginal cost estimates obtained from Equation (6) to marginal cost data obtained from industry sources, an exercise that shall be conducted below. Magazine demand is specified by a 'nested logit' functional form (Berry 1992) . The baseline idea here is to place products into different groups such that products within a group are similar to one another and products of different groups are dissimilar. The correlation between magazines within the same group is represented by parameter σ, a parameter that is to be estimated. By differentiating between products of different subgroups, a gain in flexibility compared to the standard logit-type model of differentiated products demand (Anderson et al. 1992 ) is obtained since own-price and cross-price elasticities no longer only depend upon own market shares but also upon within-group market shares and the correlation coefficient σ. The nested logit model nests the simple logit approach in the correlation coefficient σ: if σ = 1, products are perfect substitutes within groups and if σ = 0, products are symmetric and the standard logit model is obtained.
The nested logit demand model is given by:
wheres j|g denotes the market share of magazine j at time t in magazine group g and τ t denotes demand shocks that are the same for all magazines. The market share of the outside good, s 0 , is s 0 = 1 − j s jt .
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Finding an appropriate product grouping clearly is important since a misspecification of magazine demand leads to a misspecification of marginal cost. A 'natural' magazine grouping exists since industry publications such as Jahreszeitenverlag ( -2002 differentiate between several magazine groups. I follow the industry grouping and distinguish between five women's magazine groups: (i) monthly high-priced, (ii) monthly medium-priced, (iii) biweekly classical, (iv) weekly advice-giving and (v) weekly entertaining. Table 3 displays the magazine grouping as well as other key figures related to the magazines analyzed in this paper.
Insert Table 3 about here! Specifying marginal cost by mc jt = z jt γ + ω jt , where z jt denotes marginal cost components that are observed by the econometrician and ω jt denotes an unobserved marginal cost component, leads to the following joint estimation problem:
My specification of x jt includes advertising share (the number of advertising pages over the total number of pages) and the number of editorial pages, both linearly and squared, so that there are four endogenous variables in this system: magazine price, p c jt , within group market shares,s jt|g , advertising share and the number of editorial pages. Straightforward instruments for the endogenous variables are cost and quality characteristics (both from the magazine purchaser's and the advertiser's perspective) that appear in the equations other than in the equation in question. A drawback of my data, however, is that some of the explanatory variables are available on an annual basis only or do not vary over time at all while the endogenous variables vary quarterly. This causes the time-variation of some of the explanatory variables to be low (a low 'within' variation) so that orthogonality of these straightforward instruments cannot be accepted. I therefore use lags 1-4 of the endogenous variables as instruments. Orthogonality cannot be rejected at the usual significance levels (p-value 0.8791). Table 4 condenses the information contained in Table 3 by displaying the number of titles, the number of websites, circulation, advertising share (advertising pages relative to the total number of pages), magazine sales share and advertising sales share for each of the five magazine groups. 'Weekly entertaining' is the most densely populated category. It also owns the largest share in circulation but has both the lowest magazine and the lowest advertising sales share of all magazine groups. By contrast, 'monthly high-priced' magazines account only for a tiny fraction of circulation but occupy a relatively large share in magazine and advertising sales. There hence are apparent differences in the own-price elasticity of demand and in the circulation elasticity of advertising between the five magazine groups. This implies that treating different magazine groups differently in both market dimensions indeed is a sensible approach.
Insert Table 4 about here! 4 Data and empirical specification
Data
Data on circulation, cover prices, price per advertising page, number of advertising pages and the number of editorial pages is downloaded from the internet at http://medialine.focus.de. This data is available on a quarterly basis and spans the period I/1998 to IV/2001. The original source of this information is 'Information Association for the Determination of the Spread of Advertising Media' ('Informationsgemeinschaft zur Feststellung der Verbreitung von Werbeträgern e.V', IVW). IVW ascertains, monitors and publishes circulation and magazine dissemination information. All other information was originally gathered from the 'Association Media Analysis' ('Arbeitsgemeinschaft Media-Analyse', AG.MA), an association of the German advertising industry for the research of mass communication. The purpose of the AG.MA is to gather and to supply data for media audience measurement. AG.MA closely cooperates with IVW. Magazine content information was obtained from Jahreszeitenverlag ( -2002 ). Jahreszeitenverlag is a major German magazine publisher which made its annual publication 'Function-analysis: fact book of magazine contents and portraits' ('Funktions-Analyse: Factbook für Inhalte und Portraits von Zeitschriften') related to 1998, 1999, 2000 and 2001 available to me upon request. It contains content information taken from the respective year's first issue. Jahreszeitenverlag differentiates between 21 topics and provides data on the share of each of these topics in the total number of pages per issue. I condense this very detailed information to eleven topics: editorial service pages, TV program pages, counselling, fiction, fashion, hobby (comprising of cooking, handicraft, car, computer, vacation and interior design), beauty (cosmetics and health), information (politics, sciences and the arts), 'yellow' (sensational journalism and VIPs), partnership (partnership and sexuality) and children. The Jahreszeitenverlag publications also provides information on printing technique (offset print, photogravure print or a mixture of both) and physical size (length × width). The exact date of website launching was assembled from email and telephone inquiries. Unfortunately, website traffic information is available for four magazines only, namely for 'Allegra', 'Brigitte', 'Elle' and 'freundin', so that I do not use this information here.
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The number of magazines that are published by the magazines' publishing houses are also assembled by email and telephone inquiries. They are available on an annual basis. AG.MA provided me with data on consumer characteristics for 2000 (AG.MA 2001) . This data is based on a consumer survey collected by the 'Institut für Demoskopie, Allensbach', Germany, in spring 2000. 20,606 interviews were realized.
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Descriptive statistics of the variables involved in the estimation are presented in the Appendix.
Empirical specification
The vector of observed quality characteristics of the magazines, x jt , consists of the following variables: the natural logarithm of the number of editorial pages and its square, ln(EDP AGES) and ln(EDP AGES) 2 , the share of advertising pages and its square, ADSHARE and ADSHARE 2 , a dummy-variable for website provision, three dummy variables for the first to third quarter (with the fourth quarter being the comparison quarter), two dummy variables for 1999 and 2000 (with 2001 being the comparison year; I loose observations related to 1998 since I used lagged variables as instruments), the content share variables described above 10 This data can be downloaded from http://www.ivw-online.de. It is monthly data that spans the period January 1998 to December 2001. A drawback of it is that it only contains information on the number of page impressions and the total number of website visitors but does not contain data on unique website visitors.
11 For more information on this data, see http://www.awa-online.de/.
(with 'children' being the comparison share) and the Hirshman-Herfindahl index of topic concentration.
The following variables that appear in the magazine demand specification are also treated as advertising demand shift variables, e.g. as elements of w jt : the website provision dummy variable, the quarter dummy variables, the year dummy variables, the content share variables and the topic concentration variable. In addition, w jt consists of the shares of magazine purchasers with a monthly net income of 2,000-2,499 DM, 2,500-2,999 DM, 3,000-3,999 DM, 4,000-5,000 DM and more than 5,000 DM (with the share of magazine purchasers with an income below 2,000 DM being the comparison group), the share of magazine purchasers that is online, consumer age group concentration and income concentration (both measured in terms of a Hirshman-Herfindahl index).
Marginal cost components, z jt , include a dummy variable for offset print, a dummy variable for photogravure print (with the 'mixed' printing technique being the comparison group), the total number of pages, magazine size, the natural logarithm of the number of titles published by the own publishing house, the share of fashion pages in the total number of pages and the share of advertising pages. The latter two variables are included since fashion and advertising pages are printed in color which drives up production cost per page.
Results
GMM estimation results for the system of equations (8) are presented in Table 5 . The standard errors are robust to autocorrelation and heteroscedasticity. Results of Wald-tests for joint significance are presented in Table 6 . I shall discuss the results for each of the three equations separately. One result is, however, common to both the demand for magazines and the demand for advertising equation: website provision does not have a significant effect on either. This suggests that magazine websites and the magazines' print versions are neither complements nor substitutes. They rather are independent products.
Insert Table 5 about here! Insert Table 6 about here!
Magazine demand
The price-coefficient α and within-group correlation σ are both estimated with high precision. The estimated within-group correlation coefficient is 0.9036, which indicates that magazines within groups are close substitutes. Substitution is not perfect since σ is highly significantly smaller than 1. Consumers appreciate a higher number of editorial pages per issue up to a limit that is reached at 155 editorial pages. To compare, the mean number of editorial pages is 99, the median is 70. Advertising share also has a concave effect on magazine demand. The maximum is reached at an advertising share of 40.6 per cent respectively. Mean and median advertising shares are 27.1 and 23.2 per cent. Magazine contents have a highly significant effect on magazine demand. With four exceptions -'fiction', 'fashion', 'hobby' and 'yellow' -the effects of the topic shares are statistically indistinguishable from the comparison group 'children'. Sensational journalism and VIPs, summarized under the heading 'yellow', and 'fiction' have the largest positive effect on magazine demand. 'Fashion' and 'hobby' also have a statistically larger and positive effect on the demand for magazines than 'children'. There are clear seasonal patterns present in the women's magazine market. Magazine demand is significantly higher in the first and the third quarter than in the second and fourth quarter. By contrast, magazine demand has remained fairly stable between 1999 and 2001. The coefficient related to the Hirshman-Herfindahl index of topic concentration is highly significant and negative. This indicates that magazine consumers appreciate topic variety.
Inverse demand for advertising
The order of magnitude of the circulation elasticities of advertising are perfectly in line with what industry experts would have predicted: it is lowest for the 'monthly high-priced' magazines and highest for the 'biweekly classical' ones. Circulation hence matters least for the high-priced fashion magazines that have a clear content and readership focus. It matters most for the 'biweekly classical' magazines that come with a considerable topic variety and an unequally distributed readership in terms of age and income. The inverse of η gives the elasticity of the demand for advertising. Except for the 'biweekly classical' magazines, advertising demand is elastic, e.g. 1/η g is significantly larger than one. The group-specific dummy variables, which are jointly highly significant, indicate that 'monthly high-priced' magazines on average (controlled for other variables affect advertising demand) charge a significantly higher price for advertising than any other magazine group. The content share variables have a jointly highly significant effect on advertising demand. The topic 'children', which is the base category, apparently is least attractive from an advertisers' perspective: the coefficients corresponding to all other content shares are highly significantly positive. Bestsellers in this sense are the topics 'information' and 'counselling'. A high share of these topics might indicate seriousness of the magazine to advertisers. In contrast to magazine purchasers who value topic variety, advertisers prefer magazines with a high topic concentration. This result is in accordance with common industry knowledge: advertisers prefer magazines that focus on contents that preferably match well with their products. For example, a fashion advertiser will choose a magazine that devotes much attention to fashion since the readers of the magazine are clearly highly inclined to buy fashion for themselves. The income share variables have a jointly highly significant effect on advertising prices. Most attractive from an advertiser's point of view are magazines with a high share of purchasers with an income between 2,000 and 2,499 DM and with an income above 5,000 DM. The nonlinear effect of income groups on inverse advertising demand is also reflected in the highly significantly negative effect of income concentration on advertising prices. The share of magazine purchasers that is online and age concentration of the readership both do not have a significant effect on advertising prices.
Marginal cost estimation
Printing technique has a highly significant effect on marginal costs. Both offset printing and photogravure printing allow significantly cheaper production than a mixture of offset/photogravure printing, a result that coincides with publishing industry knowledge. As expected, magazines with larger size (width × length) are more expensive to produce. The number of pages also has a highly significant and positive effect on marginal cost. The coefficient estimate indicates that, controlled for the other marginal cost influencing variables, one magazine page costs DM 0.026 to produce. Circulation has a highly significant and negative effect on marginal cost, indicating returns to scale in production. The number of magazine titles published by the own publishing house has a significantly negative effect on marginal cost. This points at returns to scope in the publishing industry. Seasonal effects on marginal cost cannot be found as indicated by the jointly insignificant quarter dummies. There is, however, a significantly negative time trend that implies that marginal costs have been lowest in 1999 and steadily increased since then. This negative time trend might be attributable to constantly increasing paper prices. Fashion share and advertising share have the expected positive effect on marginal cost, presumably due to higher printing costs of the colored pages. The coefficient of advertising share is, however, imprecisely measured and insignificantly different from zero. The goodness of fit of the three estimated equations is very good. The adjusted R 2 ranges between 0.86 for the magazine demand equation and 0.88 for the inverse demand for advertising equation.
External validation of the estimation results
A somewhat natural test of the validity of my model is to check if my marginal cost estimates are basically in line with marginal cost estimates gathered from industry sources. Cost data are, however, extremely difficult to obtain and if they are obtained, they are often to be treated as a business secret. Indeed, these are the reasons why economists wish to estimate marginal cost in the first place. After a thorough internet search and several inquiries at publishing houses and at firms from the printing industry, I obtained data on marginal cost for four German magazines. Marginal cost for two of these four magazine were obtained from the internet. They correspond to 'Der Schnitt' and 'Filter', both are cineastic magazines that are, compared to the women's magazines analyzed here, lower in circulation but almost equal as far as the number of pages is concerned. According to Gangloff (2001) , who cites the editor-in-chief of 'Der Schnitt', the printing cost per copy (e.g. marginal cost) of this magazine is 1.80 DM. A business plan of 'Filter', a magazine that is financed by a venture capitalist, shows that the editors estimate that printing costs per copy are 1.50 DM (Filter 2001) . The upper part of Table 7 compares these marginal cost estimates gathered from industry sources with the estimated marginal cost to those magazines that come closest to 'Der Schnitt' and 'Filter' in terms of the number of pages and in terms of circulation. One markedly distinguishing feature between the two cineastic magazines and the women's magazine is that the former are printed in black and white while they latter are printed in color. With regard to the fact that black and white magazines are less costly to print than colored ones and by keeping in mind that the industry sources estimated for printing costs might be downward biased (especially those for 'Filter' which are taken from a business plan), the upper part of Table 7 shows that my marginal cost estimates compare very well to those of the industry sources.
Insert Table 7 about here! The lower part of Table 7 also contains additional marginal cost information. Due to business secrecy, the true identity of these magazines cannot be revealed so that I shall refer to 'Magazine X' and 'Magazine Y' instead.
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I also give intervals for circulation, the number of pages per issue and cover prices instead of presenting the exact data which refers to December 2001. The closest match in terms of similarity in circulation and the number of pages is that between 'Magazine X' and 'Brigitte', and a comparison of the corresponding marginal cost estimates indicates that the industry source and my estimation results coincide to a large extent. 'Cosmopolitan' compares best to 'Magazine Y'. In that case, however, my marginal cost estimates exceed those from industry sources by far, a pattern that also holds for a comparison of 'Magazine X' and 'Magazine Y' with 'Amica', 'Elle' and especially 'Vogue'. 'Allegra' and 'Magazine Y', the second-best match of the women's magazines, again shows that my estimates come close to the estimates of industry sources. One way of gaining further precision in the marginal cost estimation is to use a more flexible model for magazine demand. Using random coefficient models (Berry et al. 1995) is, however, tedious in this three equation context where cross-equation restrictions apply. Table 8 provides an overview of the most important implied estimation results. From an estimation result evaluation point of view, the last column of that table (column 11), 'Advertising price elasticity with respect to cover price', is the most interesting one. The corresponding numbers are calculated as
14

Internal validation of the estimation results
If the model derived in Section 3 is correct, then one would expect that those magazines that make losses from selling the magazines are those with the highest advertising price sensitivity with respect to cover prices -and a comparison of column 11 and the difference between cover prices and marginal cost (column 4) strongly suggests that such a relationship actually exists.
Insert Table 8 about here! Another piece of validation is provided by the fact that 'Amica' decreased its cover price by 2 DM in May 2002. This suggests that the editors of 'Amica' consider their magazine as cover price elastic -presumably both in the magazine demand and in the advertising demand dimension. This is reflected in Table 8 that displays the reaction of advertising prices to a change in cover prices and the semi own-price elasticity: 15 advertising prices of 'Amica' are indeed the most cover-price sensitive ones and the semi own-price elasticity (column 10) is the second highest within the group 'monthly medium priced magazines'. Other indicators for the validity of my estimation results are that (i) all magazines cover marginal production costs by advertising revenue and that, consequently, all magazines make positive profits (at least without consideration of fixed production costs, see column 9) and (ii) 'Prima Carina', the only dropout from the market, made the smallest before-fixed-cost-profits of all magazines in III/1999, the quarter when it was pulled out of the market.
the estimated marginal cost.
14 The same reason presumably made Berry and Waldfogel (1999) apply the nested logit model as well.
15 The semi own-price elasticity in the nested logit model of differentiated product demand is given by:
Table 8 also displays the estimated semi own-price elasticities in column 10. By and large, the more expensive magazines tend to be less price elastic while the reverse is true for the less expensive titles. One exception is 'BILD der Frau' which is comparatively price inelastic and situated at the lower end of the price ladder. 'BILD der Frau' is the market leader in terms of circulation and unique in many respects so that this result is rather surprising. A final takeaway from Table 8 is that neglecting the effect of the interdependence between magazine pricing and advertising demand would have led to implausibly high marginal cost since marginal cost then just equalled price plus the 'usual' markup.
Conclusion
Magazines markets have two special features. First, magazines are faced by two demand curves: magazine demand and advertising demand. Second, by launching websites, magazines recently started to produce an at least potentially perfect substitute for their own product. This paper derives a simple model of the profit maximizing magazine firm. In contrast to earlier studies that make the somewhat unreasonable assumption that print media firms have direct control over both the advertising market and the magazine market, it is assumed that magazines have a direct influence on magazine demand only. By setting magazine prices, magazines determine the demand for copies and thereby the demand for advertising. The first-order condition for profit maximization in such a Bertrand game shows that magazine prices are deteriorated by the feedback of magazine pricing to advertising demand. Magazines might even price below marginal cost if they are highly dependent on advertising revenue and/or if advertising demand is very circulation elastic. The first-order condition of profit maximization is estimated jointly with a magazine demand equation that is derived from a 'nested logit' model for differentiated products and an equation for the inverse demand for advertising which is derived from a constant elasticity framework. Data on German women's magazines that are tracked between 1998 and 2001 are used in the GMM estimation. The main result of this paper is that the marginal cost estimation method proposed in this paper proves to meet well with marginal cost estimates gathered from industry sources. They are also 'internally consistent' in the sense that magazines whose demand for advertising is very sensitive to changes in cover prices charge cover prices that are markedly below marginal cost. The second main result of this paper relates to the effect of website provision on magazine demand and advertising demand. It turns out that website provision neither has a significant effect on website provision nor on magazine demand. A descriptive analysis of the magazine websites shows that there are very limited possibilities of substitution between the online version and the print version of the magazines. Magazines rather seem to use their websites to provide information complementary to that contained in the current print edition, provide information on the magazine to advertisers, advertise the current print edition and presumably just do not want to be the last to go online. Further research will focus on the question 'When do magazines go online?' since most magazines will provide a website in the medium run. 
